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INTRODUCTION:  Parastomal  hernia  is a  common  complication  following  stoma  creation.  The  surgical
approaches  included  local  repair  by  suture,  stoma  relocation  and mesh-based  techniques;  but  none  has
been  able  to provide  satisfactory  results.
PRESENTATION  OF  CASE:  A  60-year-old  asian  female  was  referred  complaining  of abdominal  pain  and
constipation  caused  by recurrent  parastomal  hernia  of an  end stoma.  She  had  undergone  total  cystectomy
with  creation  of  an  ileal  conduit  at  the  age  of  53  years,  and  laparoscopic  sigmoid  colostomy  at  the age
of  55  years.  Parastomal  hernia  of  an  end  stoma  had  developed  postoperatively,  and  she  had  undergone
recreation  of  colostomy  at the  same  place  with  fasciorrhaphy  at the  age  of  59  years,  but  parastomal  hernia
recurred  6 months  later  because  of split  fascia  sutures.  Laparoscopic  repair for recurrent  parastomal
hernia  was  conducted  using  the sandwich  technique  while  preserving  an  ileal  conduit.  The  patient  has
been  followed  postoperatively  for more  than  3  years  without  any  sign  of  recurrence.
DISCUSSION:  Although  further  cases  are  required  to  get deﬁnitive  conclusions,  we  suppose  that  the
laparoscopic  sandwich  technique  can  be useful  for  parastomal  hernia.
CONCLUSION:  We  herein  report  a case  of  recurrent  parastomal  hernia  treated  laparoscopically  while
preserving  an  ileal conduit  using  the sandwich  technique  which  combines  the  keyhole  and  Sugarbaker
techniques.  This  is  a quite  rare case  report  of laparoscopic  repair  for recurrent  parastomal  hernia  in  a
uit.
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. Introduction
Parastomal hernia is one of the most common complications
ollowing stoma creation, with a reported incidence of up to 50%
n clinical examination and even 78% using computed tomography
CT) [1]. The surgical approaches for parastomal hernia include local
epair by suture, stoma relocation and mesh-based techniques,
lthough none of the techniques has been able to provide satisfac-
ory results. We herein report a case of recurrent parastomal hernia
reated laparoscopically while preserving an ileal conduit using the
andwich technique which combines the keyhole and Sugarbaker
echniques.. Presentation of case
A 60-year-old asian female was admitted to our hospital com-
laining of abdominal pain and constipation caused by recurrent
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parastomal hernia. She had bronchial asthma and type 2 diabetes
mellitus that were well controlled by medication. She had suf-
fered a spine injury due to a trafﬁc accident at the age of 42 years,
and her lower part of the body became paresis. She had under-
gone total hysterectomy for uterine myoma  at the age of 45 years.
Due to a contracted bladder caused by neurogenic dysfunction, she
had undergone cystostomy at the age of 47 years, reoperation of
cystostomy at 49 years, and then total cystectomy with creation
of an ileal conduit at 53 years. At the age of 55 years, she had
undergone laparoscopic sigmoid colostomy for severe constipation
caused by neurogenic dysfunction. Parastomal hernia of a stoma
had occurred after the operation, and so she had undergone recre-
ation of colostomy at the same place with parastomal hernioplasty
(fasciorrhaphy) at the age of 59 years. However, parastomal hernia
had recurred 6 months later because of split fascia sutures, and then
she was admitted to our hospital for treatment. She was obese and
her body mass index (BMI) was 32.2. She presented with a paras-
tomal hernia of a stoma in the left lower abdomen and an ileal
conduit in the right lower abdomen (Fig. 1a). Abdominal CT scans
showed a large parastomal hernia of a stoma with prolapse of the
transverse colon (Fig. 1b).
We performed laparoscopic repair for recurrent parastomal her-
nia by the sandwich technique while preserving an ileal conduit.
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. a) The patient had a large parastomal hernia in the left lower abdomen and an ileal conduit in the right lower abdomen. b) Abdominal CT scans showed a large
parastomal hernia of a stoma with herniation of transverse colon.
Fig. 2. Positioning of trocars, operator, and equipment for the laparoscopic surgery.
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wig. 3. Laparoscopic views of operation procedures.
)  Laparoscopic views of a parastomal hernia and an ileal conduit. b) Greater omen
ompletely freed. Dotted line indicates a parastomal fascial gap.
hree ports were placed as follows: a 12-mm trocar on the right
ide of the umbilicus for a ﬂexible laparoscope; a 12-mm tro-
ar in the right subcostal region; and a 5-mm trocar in the right
ower quadrant, while taking care to avoid injuring the ileal con-
uit (Fig. 2). In this case, these trocars needed to be placed at more
ranial position than usual because of an ileal conduit (Fig. 3a).
areful adhesiolysis of the abdominal wall around the stoma was
erformed by sharp dissection. A parastomal fascial gap was com-
letely freed from the greater omentum and transverse colon,
hich protruded into the hernia sac (Fig. 3b and c). The herniand transverse colon protruded into the hernia sac. c) A parastomal fascial gap was
oriﬁce was  5.2 × 4.8 cm in diameter. A concomitant incisional her-
nia was not present. After identiﬁcation of the oriﬁce of parastomal
hernia, the stoma loop was completely dissected free from the peri-
toneal adhesion to become a straight line. The appropriate size of
the mesh was  selected enough to cover the hernia oriﬁce by at
least 5 cm in all directions. We  used ParitexTM Composite (PCO)
mesh (Covidien, Mansﬁeld, MA,  USA): a hole type (15 × 15 cm with
35 mm hole) and a central band type (15 × 15 cm). A mesh (hole
type) incised to the center was placed around the stoma to cover the
oriﬁce of parastomal hernia using the keyhole technique (Fig. 4a).
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Fig. 4. Operation procedures of the sandwich technique.
a ) and its illustration ﬁgures (right). b) A further mesh (central band type) was overlaid to
c aparoscopic views (left) and its illustration ﬁgures (right). In illustration ﬁgures (right),
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t) Composite mesh was  applied by the keyhole technique. Laparoscopic views (left
over  the ﬁrst mesh and the whole abdominal wall by the Sugarbaker technique. L
urple  lines represent stay sutures, while blue circles do absorbable tacks.
he mesh was ﬁxed by nonresorbable stay sutures and absorbable
acks (AbsorbaTackTM 5-mm ﬁxation device; Covidien), with the
ncised parts of the mesh medially closed. Absorbable tacks were
laced around the periphery of the mesh, approximately 1 cm apart.
fterwards, a further mesh (central band type) was  overlaid to
over the ﬁrst mesh and the whole abdominal wall by the Sug-
rbaker technique (Fig. 4b). After ﬁxation of the second mesh by
onresorbable stay sutures and absorbable tacks, the stoma loop
as placed between both meshes to facilitate the desired lateral-
zation. Around the stoma loop, a one ﬁnger-wide space was  left
o avoid stricture by the mesh. In brief, the recurrent parastomal
ernia was repaired by the recently described sandwich technique
ith two meshes implanted in an intraperitoneal onlay position.
he abdomen was closed without intraperitoneal drainage.
The operative time was 113 min, and the estimated blood loss
as a negligible amount. Two weeks after the operation, the patient
as discharged without any event. She has been followed up for
ore than 3 years without any signs of recurrence (Fig. 5).
. Discussion
A parastomal hernia is an incisional hernia related to the pres-
ure of an enterostomy. Risk factors for parastomal hernia include
linical conditions to increase abdominal muscle pressure, i.e.,
besity/BMI, waist circumference, chronic obstructive pulmonary
isease, and ascites, and those to cause weakness of the abdomi-
al wall, i.e., increasing age, malnutrition, multiple operations, and
teroid use [2]. Although most parastomal hernias can be man-
ged conservatively, a small but substantial number of patients
evelop severe complications such as bowel obstruction, incar-
eration or strangulation, which can become life-threatening. In
his case, the patient underwent multiple abdominal surgeries in
ddition to having other comorbidities including bronchial asthma,
ype 2 diabetes mellitus and severe obesity. Furthermore, she had
n ileal conduit in the right lower abdomen and an end stoma in
he left lower abdomen. She was repeatedly hospitalized for shortFig. 5. Abdominal CT scans showed no recurrence for more than 3 years after
surgery.
terms because of severe abdominal pain and constipation caused
by recurrent parastomal hernia, and thus she strongly desired to
undergo the operation for recurrent parastomal hernia. The oriﬁce
of recurrent parastomal hernia was larger than 5 cm and there was
not a concomitant incisional hernia. Therefore, this case is classiﬁed
as Type III according to the European Hernia Society classiﬁca-
tion of parastomal hernia [3]. Here we report a case of recurrent
parastomal hernia which was successfully treated by laparoscopic
surgery using the sandwich technique while preserving an ileal
conduit.
The surgical techniques available for parastomal hernia repair
are relocation of the stoma or repair with or without the use of pros-
thetic mesh, either by an open or by a laparoscopic approach. The
results of National Surgical Quality Improvement Program (NSQIP)
in American College of Surgeons (ACS) indicated that laparoscopic
parastomal hernia repair was associated with a shorter operative
time and hospital stay as well as a lower risk of overall morbid-
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ty and surgical site infection [4]. The two laparoscopic approaches
ost cited in the literature are the keyhole technique and the Sug-
rbaker technique. The keyhole technique was described in 1977
y Rosin and Bonardi [5], and consists of using an intraperitoneal
esh with a key hole-like slit covering the hernia oriﬁce, which
llows bowel to pass through the mesh to the stoma site. The Sug-
rbaker technique was reported by Sugarbaker in 1980 [6], and
onsists of placing a mesh sheet as an intraperitoneal patch and
ateralizing the bowel to allow the stoma site to be covered by
he mesh. Regarding the recurrence rate following parastomal her-
ia repair, meta-analysis comparing surgical techniques recently
eported that suture repair resulted in a signiﬁcantly increased
ecurrence rate when compared with mesh repair, and that the
ugarbaker technique was associated with a decreased risk for
ecurrence as compared to the keyhole technique in the laparo-
copic repair group [7]. In the keyhole technique, ﬂat meshes with
 key hole-like slit cannot sufﬁciently cover the edge areas of the
toma where the hernias occur [7]. In the Sugarbaker technique,
ne theoretical concern is that lateralizing the bowel could lead
o severe bowel-obstructing angulation. In addition, a lateral por-
ion of the parastomal hernia oriﬁce cannot be covered well, which
ould lead to the lateral recurrence. The sandwich technique was
ecently reported to be superior to the Sugarbaker technique [8],
espite other previous reports showed promising results with the
ugarbaker technique. The recurrence rate following the sandwich
echnique was reported to be only 2.1%, although it was calculated
rom only 47 cases in one institution [9]. The reason for this low
ecurrence rate may  be due to the availability of an overlap of two
r more meshes. Guidelines for laparoscopic treatment of ventral
nd incisional abdominal wall hernias (International Endohernia
ociety [IEHS]) describes that the sandwich technique can be con-
idered a safe alternative to the keyhole or Sugarbaker techniques
10]. In this case, an ileal conduit was relatively close to the recur-
ent parastomal hernia of an end stoma (Fig. 3a), which suggested
hat it seemed to be difﬁcult to cover the hernia oriﬁce with a suf-
ciently wide range by the keyhole or Sugarbaker techniques. It
as reported a minimum of 5 cm overlap between the mesh and
he adjacent fascia is mandatory to prevent recurrent hernias for
he Sugarbaker technique [11]. Therefore, we selected the sand-
ich technique to more effectively reduce the risk of recurrence.
owever, the main problem of the sandwich technique is the pos-
ibility of producing a stenosis of the stoma loop. It was reported
hat a stenosis was occurred following the sandwich technique in
wo cases (2.1%) out of 47 cases [9]. The sandwich technique often
aises concern because of the sharp edges of the keyhole mesh
hich might lead to bowel erosion, and because of the anatomical
hange due to the lateralization that may  lead to bowel obstruc-
ion. We  suppose that, for the sandwich technique, it is important
o prepare the appropriate mesh in size for the hernia oriﬁce, not to
arrow a key hole-like slit too much, and not to tighten the mesh
xation of the Sugarbaker technique too much. The sandwich tech-
ique for parastomal hernia is rare, and only one series have been
eported previously in the English literature [8,9]. Although further
ases are required to get deﬁnitive conclusions, we  suppose that
he laparoscopic sandwich technique can be useful for parastomal
ernia.. Conclusion
We  present a rare case of recurrent parastomal hernia treated
aparoscopically while preserving an ileal conduit using the
[
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sandwich technique which combines the keyhole and Sugarbaker
techniques. The patient has been followed postoperatively for more
than 3 years without any sign of recurrence. Laparoscopic sandwich
technique can be useful for parastomal hernia.
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